Introduction: aim of revision for the reference guide for management of adult immune thrombocytopenia (ITP) {#Sec1}
===========================================================================================================

In 2012, ITP group of Blood Coagulation Abnormalities Research Team with funding from the Ministry of Health, Labour and Welfare Research Grant for Overcoming Intractable Diseases in Japan published a reference guide for management of adult immune thrombocytopenia (ITP) \[[@CR1]\]. The reference guide was based on the existing global standards on ITP treatment, as well as research outcomes and expert opinions, and reflected the experience in Japan at that time. A feature of the reference guide was clarification of *H. pylori*-associated ITP, which is a unique characteristic of ITP cases in Japan. The reference guide also clarified the criteria for starting treatment for ITP, as well as the treatment target and presented a flowchart of treatment, with corticosteroids as first-line treatment, splenectomy as second-line and other treatments as third-line, together with the respective recommendation levels. The basic concepts of management of adult ITP have not changed significantly since that time, and the 2012 reference guide remains adequately effective. However, in the reference guide, thrombopoietin receptor agonists (TPO-RAs) were positioned as third-line treatment, as these products had only recently been approved in Japan. Since then, we have accumulated experience in the use of these drugs, and their long-term efficacy and safety continue to become clear. Furthermore, in 2017, the indications for rituximab, which has been positioned as second-line treatment in Europe and the US, were extended to adult ITP in Japan. Conversely, the number of patients undergoing splenectomy is declining, and there is an increasingly large divergence between decisions made in clinical practice and the reference guide regarding the selection of second-line treatment for patients resistant to corticosteroids. There is also an accumulation of new evidence on ITP treatment, including administration methods for corticosteroids used as first-line treatment, namely high-dose dexamethasone (HD-DEX).

For these reasons, this study group decided to examine the latest reports on adult ITP treatment and present a revised version of the reference guide for the management of adult ITP in Japan. The most significant revision is the new recommendation of TPO-RAs, rituximab,b and splenectomy as second-line treatment, in addition to recommending that each treatment is selected on a case-by-case basis, in line with the patient's conditions and lifestyle. These revisions were drafted and discussed by the "Reference Guide for management of adult ITP" preparatory committee, and were created based on the opinions of the researchers and research collaborators on Blood Coagulation Abnormalities Research Team, Research on Rare and Intractable Disease. The main aim of this reference guide is for it to be effectively used in clinical practice, so we also created some practical questions together with recommendation based on literature searches and opinions of the committee. The recommendation levels for each treatment were determined using the GRADE system (Grading of Recommendations, Assessment, Development and Evaluation), as used in the previous reference guide (Table [1](#Tab1){ref-type="table"}) \[[@CR2]\]. Please refer to previously published our Consensus Report in the case of management of ITP with pregnancy \[[@CR3]\]. We hope that this 2019 revised reference guide will be utilized effectively by physicians who manage ITP patients every day.Table 1Levels of recommendations based on the definition of the GRADE system \[[@CR2]\]Strength of the recommendation1. Strong   A high degree confidence that the desirable outcomes of an intervention exceed the undesirable effects (or vice versa) in most patient populations2. Weak   A lower degree confidence that the desirable outcomes outweigh undesirable outcomes (or vice versa)Quality of supporting evidence    A. Evidence established from multiple RCTs or very strong evidence from observational studies    B. Limited Evidence from RCTs or strong evidence from observational studies    C. Evidence from RCTs with serious flaws or weak or indirect evidence from observational studies*GRADE* Grading of Recommendations Assessment, Development and Evaluation*RCT* randomized controlled trial

Overview of adult ITP {#Sec2}
=====================

ITP epidemiology, pathology and diagnosis {#Sec3}
-----------------------------------------

### Epidemiology and classification {#Sec4}

Primary immune thrombocytopenia (ITP) is an acquired disease that causes thrombocytopenia through an immunological mechanism \[[@CR4], [@CR5]\]. Based on the number of designated intractable disease medical care certificates issued, approximately 25,000 people are affected by this condition in Japan. The number of new cases each year is estimated to be 2.16 people per 100,000, and the disease commonly occurs in children aged 6 years or younger, women aged 20--34, and the elderly \[[@CR6]\]. Primary ITP is classified as newly diagnosed ITP (within 3 months after diagnosis), persistent ITP (3--12 months) and chronic ITP (12 months or longer) based on the onset timing \[[@CR5]\].

### Pathology {#Sec5}

The pathological mechanism of ITP is thrombocytopenia caused by accelerated destruction of platelets opsonized by anti-platelet autoantibodies that mainly target platelet membrane glycoproteins \[GPIIb/IIIa(CD41/CD61), GPIb/IX(CD42), etc.\] by reticuloendothelial systems in the spleen and other organs. The anti-platelet autoantibodies also induce maturation failure and apoptosis of megakaryocytes, leading to impairment of platelet production. In addition to anti-platelet autoantibodies, immune complexes, complement and cytotoxic T cells may also play a role in thrombocytopenia \[[@CR4], [@CR7]--[@CR11]\]. Thus, ITP is regarded as a syndrome that involves various immunological abnormalities, and ITP treatment mainly aims to (i) inhibit production of anti-platelet autoantibodies, (ii) inhibit platelet destruction and phagocytosis, and (iii) recover platelet production. However, at present, the inability to accurately ascertain the mechanism of thrombocytopenia of individual patients is an impediment for treatment selection.

### Diagnosis {#Sec6}

No disease-specific tests for ITP have been established, so ITP is diagnosed basically by exclusion. That is, ITP is diagnosed if a patient has thrombocytopenia (\< 100,000/μL), but erythrocytes (excluding anemia caused by bleeding or chronic iron deficiency) and leukocytes are normal, and other possible diseases that cause thrombocytopenia are excluded. Clinical findings and tests that may help for diagnosis are described below.

*Medical interview and examination findings* The medical interview should confirm the clinical course of thrombocytopenia and bleeding symptoms, whether the patient had an antecedent infection, the status of complications and concomitant medication, and family history. The medical interview should also take note of the presence/absence of bleeding symptoms and the characteristics of these symptoms. The purpura seen in ITP often ranges from petechiae to ecchymosis. Mucosal bleeding (epistaxis, gastrointestinal bleeding, hematuria, etc.) is often seen in serious cases of thrombocytopenia, where the platelet count has fallen to ≤ 10,000/μL, and fatal cerebral hemorrhage occurs in around 1% of adult cases and around 0.4% of pediatric cases \[[@CR12]\]. Deep bleeding, such as intraarticular bleeding and intramuscular bleeding, is rare. Many adult cases with chronic ITP lack bleeding symptoms.

*Laboratory tests* i.Peripheral blood: it is important to carefully monitor peripheral blood smears together with the blood count. Platelet aggregates are seen in pseudothrombocytopenia. The size of the platelets often increases in ITP, but when there is a notable increase in giant platelets, the condition may be caused by Bernard--Soulier syndrome or MYH9-related disorders (May--Hegglin anomaly, etc.). The presence of schistocytes is suggestive of thrombotic thrombocytopenic purpura (TTP) or disseminated intravascular coagulation (DIC).ii.Bone marrow examination: bone marrow examination is important to rule out leukemia and myelodysplastic syndrome (MDS), as well as thrombocytopenia caused by bone marrow hypoplasia, but there are no findings specific to ITP and it is not considered to be an essential for the diagnosis of ITP \[[@CR13]\]. However, the examination of bone marrow should be performed to rule out other diseases when abnormalities are found in erythrocytes or leukocytes, or in patients resistant to ITP treatments.iii.Percentage of reticulated platelets (RP%) and plasma (serum) thrombopoietin (TPO) concentration: The platelet lifespan is shortened in ITP, so the RP%, which shows the percentage of immature young platelets, is often high in ITP patients \[[@CR14], [@CR15]\]. The percentage of immature platelet fraction (IPF%), measured with an automated blood cell counter, is equally useful as RP% \[[@CR16]\]. The plasma (serum) TPO concentration stays within the normal range to slightly elevated in ITP, but it is markedly high in thrombocytopenia caused by bone marrow hypoplasia. These tests may be useful for differentiating ITP from hypoplastic thrombocytopenia such as aplastic anemia \[[@CR14], [@CR15], [@CR17]\], but they are not covered by Japanese health insurance.iv.Autoantibodies against GPIIb/IIIa (or GPIb/IX): Currently, PAIgG (platelet-associated IgG) test is covered by Japanese health insurance, but it has low specificity for ITP and the diagnostic value is poor \[[@CR18]\]. On the other hand, detection of autoantibodies against GPIIb/IIIa or GPIb/IX, or detection of GPIIb/IIIa-reactive B cells (by the ELISPOT method) may be useful for ITP diagnosis \[[@CR17]\], but only a limited number of laboratories can perform these tests, and they are not covered by Japanese health insurance.

Therapeutic target and determining therapeutic effect \[[@CR1]\] {#Sec7}
----------------------------------------------------------------

The therapeutic target for chronic ITP is not to return the platelet count to normal, but rather to maintain a platelet count sufficient to prevent serious bleeding (usually ≥ 30,000/μL). The adverse reactions associated with long-term excessive administration of drugs to normalize the platelet count often reduce the patient's quality of life (QOL), so it should be avoided.

Therapeutic effect is determined in accordance with the following criteria. It is essential that platelet count measurements, acquired using two or more measurements taken at least 1 week apart, satisfy the criteria.

Complete response (CR): platelet count is ≥ 100,000/μL with no bleeding symptoms.

Partial response (PR): platelet count is ≥ 30,000/μL and two or more times higher than the pre-treatment level, with no bleeding symptoms.

No response (NR): applicable to at least one of the following: the platelet count is \< 30,000/μL, or less than two or more times higher than the pre-treatment level, with bleeding symptoms.

Treatment flow (Fig. [1](#Fig1){ref-type="fig"}) {#Sec8}
------------------------------------------------

When diagnosed with ITP, it must first be determined whether the patient has a *Helicobacter pylori* (*H. pylori*) infection. Eradication therapy in patients with *H. pylori* infection results in an increased platelet count in 50--70% of patients for whom eradication is successful. However, emergency treatment is prioritized in patients with severe bleeding symptoms, and in patients who are at risk of fatal bleeding.Fig. 1Flowchart of adult ITP treatment. \*Arbitrary order

In patients who test negative for *H. pylori* infection or whose platelet count does not increase with eradication therapy, indication for treatment is decided based on the bleeding symptoms and platelet count. When the platelet count is ≥ 30,000/μL and the patient has no or mild bleeding symptoms, their condition could be monitored without treatment. In patients with a platelet count of ≥ 20,000/μL and \< 30,000/μL with no or mild bleeding symptoms, it is recommended that their condition is carefully monitored, and indications for treatment should be determined considering the individual patient's bleeding risk, including their age and comorbidities. In patients with a platelet count of \< 20,000/μL or with serious bleeding symptoms (cerebral hemorrhage, melena, hematemesis, hematuria, excessive genital bleeding, severe epistaxis or oral hemorrhage, injury where hemostasis is difficult, etc.), multiple purpura, petechiae or mucosal bleeding, immediate start of treatment is recommended. Aggressive therapy is particularly important in severe cases when the platelet count is \< 10,000/μL and when there is gastrointestinal bleeding or intracranial bleeding.

The first-line treatment is corticosteroids. Patients who do not achieve the therapeutic target with corticosteroids or require long-term administration of high-dose corticosteroids, or patients unable to tolerate corticosteroids due to complications or adverse drug reactions, are transitioned to second-line treatment. TPO-RAs, rituximab and splenectomy are recommended as second-line treatments. Selection of the second-line treatment should be based on consideration of the advantages and disadvantages of each treatment, and to suit the situation of each individual patient. Third-line treatment should be considered for refractory ITP cases where the second-line treatment is ineffective or is difficult to implement due to complications or other factors, after fully considering the necessity of the treatment.

High-dose intravenous immunoglobulin, methylprednisolone pulse therapy, or platelet transfusion should be considered for patients with severe bleeding symptoms, marked thrombocytopenia or who urgently require an increase in their platelet count because of surgery or for some other reason.

Details of treatments {#Sec9}
=====================

*H. pylori* eradication therapy (recommendation level: 1B) {#Sec10}
----------------------------------------------------------

Since the report of Gasbarrini et al. \[[@CR19]\] which demonstrated that platelet count increases after eradication of *H. pylori* in adult ITP patients, the effect of this treatment for ITP has been demonstrated in a large number of retrospective and prospective observational studies. Meta-analysis has also been implemented, and it has been proven that the platelet count increases with successful eradication in adult ITP cases infected with *H. pylori \[*[@CR20]--[@CR22]\]. Studies conducted in Japan have reported that platelet response is obtained in about 50--70% of patients in cases treated with eradication therapy. In cases where the platelet count recovers to ≥ 100,000/μL, few recurrences occur in the long-term follow-up, not only in mild cases but also in refractory cases not responsive to splenectomy \[[@CR23]\]. Patients responsive to *H. pylori* eradication therapy have reduced production of anti-platelet antibodies, suggesting that their autoimmune pathophysiology is suppressed by eradication \[[@CR24]\]. Therefore, within ITP, there is a unique subtype in which *H. pylori* infection is significantly involved in the pathology. This type is called *H. pylori*-associated ITP and is classified as secondary ITP in Europe and the US. *H. pylori* eradication therapy is more effective than corticosteroids, at least in Japan, and has fewer adverse reactions, so the 2012 reference guide recommends testing for *H. pylori* infection in all patients diagnosed with ITP and, if the patient is confirmed to be a carrier, that eradication therapy should be prioritized irrespective of the platelet count or bleeding symptoms \[[@CR1]\]. In Japan, ITP was added to the indications of *H. pylori* eradication therapy in 2010.

There are geographic differences in the efficacy rate of *H. pylori* eradication therapy for ITP, with an efficacy rate of 50% or more in East Asia, including Japan, Central and South America and Italy, but an efficacy rate of less than 10% in reports from European countries other than Italy and from North America \[[@CR21]\]. The efficacy rate is also low in children, and the treatment is normally ineffective in secondary ITP with underlying diseases, such as systemic lupus erythematosus \[[@CR25]\].

### Indication {#Sec11}

This treatment is indicated for all cases in which the patient is infected with *H. pylori*.

At first, all patients, including in cases where response was achieved with emergency treatment, should receive evaluation of *H. pylori* infection. Preferential tests are (i) a urea breath test, (ii) a *H. pylori* stool antigen test, and (iii) a serum or urine anti-*H. pylori* IgG antibody test. Invasive methods that use an endoscope (histological examination, rapid urease test, cultivation) should be avoided.

The test may produce a false-negative result if the patient is taking antibiotics, proton pump inhibitors (PPI), or potassium-competitive acid blockers (P-CAB), or if the patient is being treated with immunosuppressant therapy, so it is recommended that two or more tests be conducted.

### Treatment regimen {#Sec12}

Treatment should be in accordance with the 2016 revision of the Guidelines for Diagnosis and Treatment of *H. pylori* infection issued by the Japanese Society for Helicobacter Research \[[@CR26]\]. Primary eradication involves a three-drug combination of PPI or P-CAB with clarithromycin and amoxicillin twice a day (after breakfast and dinner), taken together for 7 days. P-CAB, vonoprazan, containing regimen has a higher eradication success rate than the conventional regimen using PPI \[[@CR27]\].PPI or P-CAB (omeprazole, lansoprazole, rabeprazole, esomeprazole, or vonoprazan), twice daily for 7 daysAmoxicillin 1500 mg, twice daily for 7 daysClarithromycin 400 mg or 800 mg, twice daily for 7 daysFrom 4 to 8 weeks after completing eradication regimen, implement the urea breath test or *H. pylori* stool antigen test to determine if eradication was successful. It is necessary to wait at least 6 months before conducting the serum anti-*H. pylori* IgG antibody test.Metronidazole can be used instead of clarithromycin for secondary eradication, but the eradication success rate is lower than primary eradication, so it is preferable for these cases to be treated by a gastroenterologist or a doctor accredited by the Japanese Society for Helicobacter Research.Convenient 3-drug pack preparations are widely used (Rabecure, Lansap, Vonosap, Rabefine, Lampion, Vonopion).Cases with a temporary reduction in platelet counts and worsening of bleeding symptoms after eradication therapy have been reported \[[@CR28]\], so it is recommended that eradication therapy be implemented after increasing the platelet count with corticosteroids or high-dose immunoglobulin in patients with a platelet count of ≤ 10,000/μL or clinically significant bleeding symptoms.

### Efficacy {#Sec13}

A national survey conducted in Japan found that platelet counts increased by 63% of patients with successful eradication \[[@CR28]\]. A systematic review of 1555 cases, including data from Europe and the US, where the efficacy of *H. pylori* eradication therapy is low, reported that the platelet count increased to ≥ 100,000/μL in 42.7% of patients, while the platelet count increased to ≥ 30,000/μL and double the previous level in 50.3% of patients \[[@CR21]\].

### Safety {#Sec14}

Adverse drug reactions to eradication therapy that occurred in ≥ 10% of cases include gastrointestinal symptoms, such as soft stool, diarrhea and abdominal distension, as well as taste disorders, but the reactions were mild and disappeared after completion of treatment. Rashes are seen in ≥ 5% of cases, and some patients have an allergic reaction not only to the drugs used for treatment but also to extracellular vesicles released from dead *H. pylori* \[[@CR29]\]. Rarely this treatment causes toxic epidermal necrosis and Stevens--Johnson syndrome. It can also cause temporary thrombocytopenia, so treatment should be avoided in patients with significant bleeding symptoms. It is preferable to continue taking the drugs for 1 week even if adverse drug reactions develop, provided the reactions are mild, to increase the eradication success rate and prevent the occurrence of antibiotic-resistant bacteria.

First-line treatment: corticosteroid therapy (recommendation level: 2B) {#Sec15}
-----------------------------------------------------------------------

Corticosteroids mainly demonstrate an effect on ITP by (i) inhibiting destruction of antibody-bound platelets by the reticuloendothelial system, (ii) inhibiting production of anti-platelet autoantibodies, and (iii) inhibiting destruction of megakaryocytes by macrophages in the reticuloendothelial system, such as spleen, or cytotoxic T cells in the bone marrow \[[@CR4], [@CR7], [@CR11], [@CR30], [@CR31]\]. Corticosteroids have been key drugs for ITP treatment since the 1950s. In 1994, George et al. reviewed 12 reports on adult ITP treatment and found that 1447 of 1761 ITP cases were treated with corticosteroids, of which 370 cases (approximately 25%) achieved a complete response \[[@CR7]\]. When using this treatment, it is essential to be fully cognizant of the adverse drug reactions associated with corticosteroid treatment.

### Indication {#Sec16}

Corticosteroids are selected as first-line treatment for patients who test negative for *H. pylori* at initial ITP diagnosis or patients who test positive but are unresponsive to eradication, who have a platelet count of \< 20,000/μL or critical bleeding symptoms, multiple purpura, petechiae and/or mucosal bleeding. It is important to consider the risk factors for bleeding, including the age of the individual patient and comorbidities, to determine indications for treatment in patients with a platelet count of 20,000--30,000/μL. In patients with underlying diseases (hypertension,diabetes,active infections, chronic infections,impaired immune status,osteoporosis,dyslipidemia,peptic ulcer, etc.) with a high probability of problematic adverse drug reactions associated with corticosteroid treatment, it is recommended that corticosteroids be started while controlling complications.

### Treatment regimen {#Sec17}

As initial treatment, prednisolone (PSL) 0.5--1 mg/kg/day is given orally for 2--4 weeks. Then, irrespective of whether the platelet count has increased, the dose is tapered over 8--12 weeks until it is reduced to 10 mg/day or less \[[@CR1], [@CR2], [@CR7], [@CR13], [@CR32], [@CR33]\]. Consider starting the initial corticosteroid dose at 0.5 mg/kg/day for patients with the aforementioned underlying diseases and elderly patients aged 60 years and older.

Reduce the corticosteroid dose, and if possible, stop administration in patients who achieve CR with corticosteroid therapy. For patients who do not reach CR, reduce the corticosteroid dose in which the platelet count can be maintained at ≥ 30,000/μL, a level which does not affect survival prognosis. Namely, monitor their progress at a maintenance dose of PSL ≤ 10 mg/day and aim to maintain good QOL, including reducing drug-induced adverse drug reactions. If these therapeutic effects are not seen, the patient's condition is deteriorating, or this treatment cannot be used because of adverse drug reactions and/or complications, then select second-line treatment to avoid bleeding risks and improve QOL.

### Efficacy {#Sec18}

The platelet count increases to ≥ 30,000/μL in approximately 80% of patients, and the platelet count increases to ≥ 100,000/μL in approximately 50% or more of those patients. However, the platelet count declines as the corticosteroid dose is tapered, and reports indicate that only 10--25% of patients are able to cease corticosteroids with remission \[[@CR7], [@CR34]\].

### Safety {#Sec19}

There are various adverse drug reactions associated with corticosteroids, and the incidence of adverse drug reactions is also affected by individual differences, including the patient's age, and whether they have an underlying disease, so it is often necessary to adjust the dose or stop administration.

*Immunodeficiency* Patients' immune status becomes impaired and they become immunocompromised, particularly with long-term administration of corticosteroids. Particular attention should be paid to cases of opportunistic infection, such as fungal infections, including pneumocystis pneumonia, and herpes virus infections, etc. Hepatitis B virus (HBV) can be reactivated when using a moderate or higher dose of corticosteroids \[[@CR35]\]. Referencing the "Guideline for Treating Hepatitis B caused by Immunosuppression or Chemotherapy" issued by the Japan Society of Hepatology, HB antigens, and HBc and HBs antibodies should be measured before starting corticosteroids. If the patient tests positive for any of these, it is essential to determine whether the patient currently has a HBV infection or has a history of infection by measuring HBV-DNA.

*Diabetes mellitus* It is important that patients who have been diagnosed with diabetes continue to strictly control their condition. Elevated blood sugar can become problematic after starting corticosteroids in patients with borderline diabetes, obese patients, and elderly patients; thus, caution is needed. Elevated blood sugar can also become problematic even in patients without a relevant medical history or underlying disease, so the blood sugar levels of all patients should be regularly monitored after starting treatment.

*Peptic ulcer* Corticosteroids can induce the onset of peptic ulcers such as gastric ulcers. A hemorrhagic ulcer occurring while the platelet count is notably reduced can cause anemia and can also trigger critical conditions such as hypotension, so corticosteroids should be administered with PPI as appropriate. It is recommended to proactively perform endoscopy for patients who may have a peptic ulcer.

*Other* It is vital to take sufficient precautions for general adverse drug reactions to corticosteroids, including hypertension, dyslipidemia, and osteoporosis. Refer to the guidelines for the respective disease regarding the treatment of each disease.

Second-line treatment {#Sec20}
---------------------

TPO-RAs, rituximab, and splenectomy are recommended as second-line treatment. It has been 7 years since the oral TPO-RA agent eltrombopag and the subcutaneous injection romiplostim received marketing authorization in Japan. The efficacy and safety of long-term use of both medications have been reported \[[@CR52], [@CR53]\]. The efficacy rate is high, but continuous treatment is required except a few cases, and caution is needed regarding adverse drug reactions, such as thrombosis. The efficacy of rituximab is inferior to splenectomy and TPO-RAs, but treatment is completed in a short timeframe, and the treatment enables early recovery of the platelet count and remission in the long term in certain cases. Splenectomy has the highest efficacy rate and can be expected to be curative in approximately two-thirds of cases. However, this procedure results in life-long reduced immunity against *Streptococcus pneumoniae*, *Neisseria meningitidis* and *Haemophilus influenzae*, and also increases the risk of thrombosis. No RCTs have directly compared these treatments. There are advantages and disadvantages to each treatment, which makes it impossible to uniformly determine the priorities of each treatment (Table [2](#Tab2){ref-type="table"}). The condition and situation of each individual patient, including their complications, age and lifestyle, must be ascertained, and the treatment should be selected with consideration for the patient's own wishes.Table 2Comparison of second-line treatmentsMeritDemeritTPO-RAsNeed for long-term administration for most patientsFluctuations in platelet count in some patientsHigh response rate (\> 80%)Need for meal and drug restriction (eltrombopag)Mild side effectsNeed for attending hospital and subcutaneous injection once a week (romiplostim)No immunosuppressive effectsPossibility of headache, liver dysfunction (eltrombopag), thrombosis and BM fibrosisPossibility of long-term remission even after withdrawal in minor group (3--20%)No long-term safety data (\> 10 years)Safety is not established in pregnant womenExpensiveRituximabResponse rate is 50--60%Low long-term response rate (20--30%)Completion of treatment in 4 weeksPossibility of severe infusion reactionGenerally well toleratedPossibility of immunological impairment (low response to vaccine, reactivation of HBV, PML (very rare)Possibility of better response in young womenSplenectomyGood response rates (\> 80%) and high possibility of life-long cure (60--70%)Surgery-related complications (ileus, abdominal bleeding, portal vein thrombosis, infection, etc.)Achieve a response in a few daysLife-long small increased risk of serious infectionLife-long small increased risk of venous thrombosis

### Indication {#Sec21}

Patients who are non-responsive to corticosteroid therapy or who are unable to take sufficient doses of corticosteroids due to complications (corticosteroid intolerance) are indicated for this treatment. Many patients who respond to corticosteroids have a reduction in their platelet count as the dose of the corticosteroids is reduced, and quite often these cases have been treated by increasing the corticosteroid dose again. However, long-term administration of corticosteroids increases the risk of adverse drug reactions, so now that multiple effective therapeutic options are available, early transition to second-line treatment should be considered. However, it is preferable to consider splenectomy 6--12 months after onset.

### Thrombopoietin receptor agonists (TPO-RAs) (recommendation level: 1A) {#Sec22}

TPO-RAs are drugs that bind to the TPO receptors (c-Mpl) expressed on megakaryocytes and hematopoietic stem cells, which enhance platelet production by promoting differentiation and maturation of megakaryocytes. The platelet count starts to increase about 5--7 days after starting administration and peaks at day 12--16. Continuous use can maintain the effect of increased platelet count. The currently available drugs are romiplostim, eltrombopag and lusutrombopag, but only romiplostim and eltrombopag are approved for the treatment of ITP in Japan.

#### Treatment regimen {#Sec23}

Romiplostim: 1--10 μg/kg, once a week, via subcutaneous injection, starting from 1 μg/kg at the initial dose, with the dose increased or reduced as appropriate depending on platelet count and symptoms.Eltrombopag: 12.5--50 mg/day, once a day, taken on an empty stomach 2 h before or after meals, starting from a 12.5 mg oral dose, with the dose increasing every 2 weeks up to 50 mg until sufficient effect is achieved.

#### Efficacy {#Sec24}

A number of RCTs have been conducted, including studies conducted in Japan, for both romiplostim and eltrombopag on corticosteroid-resistant refractory ITP cases \[[@CR53]--[@CR63]\]. Meta-analyses that compiled the results of these RCTs found that both drugs significantly improved overall and continuous platelet response compared to the control group \[[@CR64], [@CR65]\]. A comparison of a group treated with splenectomy and a group not treated with splenectomy found that both drugs had slightly reduced reactivity in the splenectomy group, but they were still effective in ≥ 80% of cases (romiplostim: splenectomy group = 82%, non-splenectomy group = 91%, eltrombopag: splenectomy group = 80%, non-splenectomy group = 89.3%) \[[@CR53], [@CR66]\]. The incidence of all bleeding events and critical bleeding events, and events that required emergency treatment were significantly lower in the TPO-RAs group, and there were also significantly more patients in the TPO-RAs group who were able to reduce the dose or stop concomitant medication altogether (mainly corticosteroids) \[[@CR64], [@CR65]\]. These results were also confirmed in large-scale observational studies in Europe \[[@CR67], [@CR68]\].

It was also reported that long-term remission was achieved even after stopping TPO-RAs for both romiplostim and eltrombopag in around 3--4% of patients in the clinical trials and around 10--20% of patients in subsequent retrospective reports \[[@CR69]--[@CR72]\]. The mechanism of inducing remission with TPO-RAs is unknown, but possible mechanisms are as follows: (i) immunotolerance to platelet autoantigens may have been induced as a result of the increased platelet number by TPO-RAs or (ii) TPO-RAs may have improved the function of regulatory T cells (CD4+, CD25hi) \[[@CR73], [@CR74]\]. Thus, when the platelet count is maintained at ≥ 100,000/µL, reduction of the TPO-RAs dose may be considered, while monitoring fluctuations in platelet count.

#### Safety {#Sec25}

There are concerns about adverse drug reactions such as those listed below, given the pharmacological action of TPO-RAs.

*Thrombosis* TPO may lead to pre-activated state of platelets \[[@CR75]\], so an increase in thrombosis is the most concerning the potential adverse event. However, large-scale cohort studies have shown that ITP itself increases arterial and venous thrombosis \[[@CR76]--[@CR78]\], which makes it difficult to determine the effect of the TPO-RA itself. There was no significant increase in the incidence of thrombosis in the clinical trials on romiplostim and eltrombopag \[[@CR63], [@CR79]\]. However, nearly all cases of thrombosis in users of eltrombopag, both arterial and venous thrombosis, occur within 1 year after starting treatment, and reports indicate that there are almost no new cases from 4 years post-treatment onwards \[[@CR53]\], thus, it is essential to be mindful of the onset of thrombosis, particularly in the early stages of TPO-RAs treatment. Use of TPO-RAs should be carefully considered in patients with congenital or acquired thrombophilia, namely, patients with a history of thrombosis, hypertension, smoking, obesity, diabetes, dyslipidemia, antiphospholipid antibodies, and in patients with cancer.

*Myelofibrosis* A report on long-term administration of eltrombopag found that 11/356 (6.6%) patients developed myelofibrosis requiring clinical attention, but there were no symptoms suggestive of an abnormal blood count or morphology, or bone marrow failure \[[@CR53]\]. It was also reported that increase of reticuline fibers improved on stopping of TPO-RAs treatment \[[@CR80]\]. On the other hand, another report from a single institution found that clinically significant fibrosis (MF-2 or higher) may occur in one-fifth of patients administered TPO-RAs long term \[[@CR81]\]. While using TPO-RAs, it is essential to pay attention to peripheral blood findings, including smears, and if findings suggestive of myelofibrosis are found, then a bone marrow biopsy should be performed in advance and discontinuation of TPO-RAs must be considered.

*Increase in blast cells* TPO receptors are expressed not only on megakaryocytes but on hematopoietic stem cells as well, so an increase in blast cells is a concern when using TPO-RAs in patients with leukemia. There have been no reports of acute leukemia in clinical trials on eltrombopag and romiplostim for ITP, and although malignant tumors, including lymphoma, have been reported, it is unlikely that these events were directly related to TPO-RAs \[[@CR53]\]. Progression of acute myeloid leukemia (AML) was a concern in an interim analysis of a clinical trial investigating the effect of romiplostim on MDS \[[@CR82]\], but the results of the subsequent final analysis demonstrated that use of romiplostim was unlikely to increase the incidence of AML \[[@CR83]\]. However, since there is also a report suggesting a correlation between TPO-RAs use and leukemia \[[@CR84]\], it is preferable to rule out the possibility of MDS with bone marrow examination before starting TPO-RAs.

*Other* An adverse drug reaction associated with eltrombopag that requires attention is liver dysfunction, and it has been seen in approximately 15% of treated cases \[[@CR53], [@CR85]\]. Cataracts were indicated in toxicity tests of eltrombopag using rodents \[[@CR85]\]. This may reflect the effect of concomitant drugs, such as corticosteroids, but regular ophthalmological examinations are recommended.

There have been reports of anti-drug antibody production associated with romiplostim, but there have been no reports to date of production of antibodies that cross-react with endogenous TPO \[[@CR85]\].

### Rituximab (recommendation level: 2B) {#Sec26}

Rituximab is a human-mouse chimeric monoclonal antibody that recognizes CD20 antigens expressed on B cells, and it works to reduce anti-platelet antibodies by reducing B cells. The indication of rituximab was expanded to include ITP in Japan in March 2017.

#### Treatment regimen {#Sec27}

Intravenous infusion of rituximab 375 mg/m^2^ once a week for 4 weeks.

#### Efficacy {#Sec28}

Multiple RCTs have been conducted on rituximab for ITP patients and a meta-analysis on those RCTs has also been reported \[[@CR91]\]. In five RCTs on adult ITP patients \[[@CR92]--[@CR96]\] 46.8% of patients in the rituximab treatment group achieved a complete response with a platelet count of ≥ 100,000/μL, while this figure was 32.5% in the standard treatment group, suggesting that the rituximab group was superior, with a relative risk of 1.42 (95% CI: 1.13--1.77, *p* = 0.002). However, the percentage of patients who had a partial response with a platelet count of 30,000--50,000/μL was 57.6% in the rituximab group and 46.7% in the standard treatment group, with a relative risk of 1.26 (95% CI: 0.95--1.67, *p* = 0.11), indicating that there was no significant difference in the bleeding inhibition effect between the two groups. There was also no difference between the two groups in terms of onset of infection. In three of these five RCTs, rituximab was combined with dexamethasone and was compared with a dexamethasone monotherapy group, so the results reflect the additional effects of rituximab combined with dexamethasone \[[@CR92], [@CR93], [@CR95]\]. In the remaining two RCTs, rituximab monotherapy was compared with saline infusion in a blinded manner, although both groups were permitted concomitant use of low-dose corticosteroids. These two studies address the clinical question as to whether rituximab is effective in corticosteroid-resistant or -dependent patients \[[@CR94], [@CR96]\]. There was no significant difference in any of the aforementioned indicators, including complete response rate, in the two RCTs. However, the time to relapse was significantly longer in the rituximab group compared to the placebo group (36 weeks vs 7 weeks, *p* = 0.01), so there are benefits for patients who respond to rituximab \[[@CR96]\]. An investigator-initiated clinical trial in Japan found that 4 of 26 patients (14.5%) administered rituximab had a complete response, and 30.8% (95% CI: 14.3--51.8%) had a partial response with a platelet count of ≥ 50,000/μl \[[@CR97]\]. This study was conducted in ITP patients resistant to other treatments and found that rituximab had a certain level of clinical efficacy.

An increase in the platelet count is seen approximately 1--3 months after starting administration of rituximab \[[@CR98]--[@CR100]\]. The median duration of the platelet response to rituximab is 1 year, and relapse occurs over time even if remission is achieved, Approximately 20--30% of patients maintain a platelet count of ≥ 50,000/μL over 5 or more years after rituximab administration \[[@CR101]--[@CR103]\]. Re-administration of rituximab after relapse produces a similar response as the initial administration in 75% of patients \[[@CR104]\]. Some patients achieve remission again with rituximab after each subsequent relapse \[[@CR105]\]. The long-term prognosis of the effect and safety in ITP patients repeatedly administered rituximab is unknown.

There are retrospective reports that rituximab is more effective in women, patients younger than 40 years of age, and patients treated within 1 year of ITP diagnosis \[[@CR100], [@CR102], [@CR105], [@CR106]\]. However, there are also reports indicating no correlation with these factors \[[@CR95], [@CR101], [@CR107]\] as well as a report stating that the treatment tends to be more effective in men \[[@CR103]\], so these are not established predictors of the effects of rituximab. The relationship between the presence and/or elimination of autoantibodies against platelet glycoproteins and the response to rituximab has also been investigated, but at present there is no definitive opinion on this matter \[[@CR108]--[@CR110]\]. The effect of rituximab is unrelated to whether or not the patient has had a splenectomy \[[@CR107], [@CR111]\].

#### Safety {#Sec29}

*Acute infusion reactions* Generally, these reactions are observed between 0.5 and 2 h after starting administration, and often occur with the first administration. The symptoms include fever, chills, headache, rash, angioedema, and cough. Rarely it can cause anaphylactic-like symptoms, lung disorders (bronchospasm, infiltration of the lungs, acute respiratory distress syndrome) and cardiac disorders (myocardial infarction, ventricular fibrillation, cardiogenic shock). Administration of antihistamines, antipyretic analgesics or corticosteroid 30 min before administering rituximab and maintenance of a slow infusion rate at the start of administration are effective in mitigating these symptoms.

*Reactivation of HBV* Administering rituximab to HBV carriers and HBV infected patients can reactivate HBV and increases the risk of de novo hepatitis. It is essential to follow the "Guideline for Treating Hepatitis B caused by Immunosuppression or Chemotherapy" published by The Japan Society of Hepatology when treating these patients.

*Infection* There are concerns of inducing a compromised state based on the mechanism of action of rituximab, but no difference in the incidence of infection between the rituximab group and the control group was detected in a meta-analysis of RCTs on ITP patients \[9.2% vs 5.2%, relative risk 1.34 (95% CI: 0.63--2.87, *p* = 0.44)\] \[[@CR91]\]. The results of a large-scale, long-term prospective study (median observation period was 2 years, ITP patients *n* = 248) revealed that the infection incidence rate was 2.3/100 human-years, and three of 11 patients with infection died \[[@CR105]\]. Only one case of opportunistic infection was observed, in the form of sinus aspergillosis. This treatment is also known to cause progressive multifocal leukoencephalopathy (PML) through reactivation of JC virus, and there have been two cases reported after rituximab was administered to ITP patients \[[@CR112], [@CR113]\].

*Other* Rituximab is known to cause neutropenia, and this has been observed in ITP patients following administration of rituximab \[[@CR105], [@CR107]\]. Peripheral B lymphocytes disappeared after rituximab administration, but plasma cells were not damaged, and there was no significant change in blood immunoglobulin levels in all three ITP clinical trials that measured immunoglobulin over time \[[@CR96], [@CR105], [@CR107]\].

### Splenectomy (recommendation level: 1B) {#Sec30}

In the pathogenesis of ITP, the spleen is the site where macrophages phagocytose platelets with anti-platelet autoantibodies, and also functions as the site of anti-platelet autoantibody production by B cells \[[@CR118]--[@CR120]\]. Therefore, particularly in refractory ITP cases, the platelet count is expected to recover with splenectomy, and often this procedure enables the patient to stop pharmacotherapy, including corticosteroids. However, there are cases of spontaneous remission in ITP and in some cases, it takes time for the therapeutic effect to manifest, so it is preferable to consider splenectomy 6--12 months after diagnosis at the earliest \[[@CR1], [@CR2], [@CR13], [@CR121]\].

A number of factors with potential predictive value have been investigated, but no factors that enable prediction of the effect of splenectomy are known. Therefore, when selecting the option of splenectomy, various factors must be carefully considered, including the risks associated with surgery caused by underlying diseases and other factors, and it is important to fully explain the related factors, including the necessity of splenectomy, preoperative approaches, the surgical procedure, prognosis, efficacy rate, duration of surgery, and postoperative complications, and to obtain informed consent.

In terms of splenectomy for elderly patients with ITP, reports have shown that while elderly patients have a higher risk of perioperative bleeding and efficacy is inferior than in younger patients, at least 50% achieve long-term remission \[[@CR122]\]. Considering that this procedure enables patients to stop pharmacotherapy such as corticosteroids, it can improve long-term QOL in elderly patients, thus splenectomy may also be considered for elderly patients.

Preoperative management and surgical procedurePreoperative management. It is preferable to maintain a platelet count of ≥ 50,000/μL when performing splenectomy. Implement methods to systematically increase the platelet count, such as high-dose intravenous immunoglobulin (IVIg), and platelet transfusion, based on consideration of the surgery date. Recently, there has been a report on a splenectomy implemented with the platelet count maintained with TPO-RAs, and the efficacy of this treatment was demonstrated, but caution is essential due to the increased risk of postoperative thrombosis \[[@CR123]\].Surgical procedure. Laparoscopic splenectomy is recommended over open splenectomy (explained in the Question section). However, the decision about the procedure is left to the surgeon. Efforts should be made to remove the accessory spleen, which may cause recurrence.

#### Efficacy {#Sec31}

A platelet increase response is seen in 80% of cases, but relapse occurs in approximately 20% of cases, and a permanent effect is said to occur in approximately 60% of cases \[[@CR124]\]. In a previous report by this research team, it was found that 56.1% of cases maintained remission at the final observation point, 5 or more years after splenectomy \[[@CR125]\].

#### Safety {#Sec32}

General postoperative complications associated with the surgical procedure such as ileus due to gastrointestinal adhesions, and intraabdominal bleeding, can occur after splenectomy. Other complications that require attention include infection and thrombosis (portal vein thrombosis, etc.) \[[@CR126]\].

*Infection* The natural IgM antibodies required to eliminate encapsulated bacteria such as *S. pneumoniae*, *N. meningitidis* and *H. influenzae* are produced by B cells in the spleen. Therefore, the ability to defend against these bacteria is impaired after splenectomy, and there is an increased risk of overwhelming post-splenectomy infection (OPSI); thus, it is essential to prevent infection with appropriate vaccinations \[[@CR127]\]. Post-splenectomy infections can become more serious than normal infections, so early treatment is essential. When the infection is suspected due to fever or other symptoms, promptly administer penicillin-based or new quinolone-based antibiotics and carefully monitor the patient for signs of the infection worsening. Many patients who undergo splenectomy are refractory cases who have had long-term treatment with immunosuppressants such as corticosteroids, so it is vital to be aware that some patients may have immunodeficiency associated with their previous treatments.

*Thrombosis* There have been reports of patients who develop abdominal venous thromboembolism (AbVTE), including portal vein and splenic vein thrombosis, or other venous thromboembolisms (VTE), such as lower limb venous thromboembolism, after splenectomy. Boyle et al. collected data on 9976 ITP patients, including 1762 splenectomy cases, and investigated complications associated with splenectomy \[[@CR128]\], and reported that the incidence of AbVTE in non-splenectomy cases was 1%, while that figure increased to 1.6% soon after surgery, within less than 90 days, in splenectomy cases. There was no such increase from 90 days onwards, so the increase in AbVTE may be affected by the splenectomy procedure itself. In a number of reports on VTE, splenectomy cases showed an associated, but slight, increase in the incidence of VTE compared to non-splenectomy cases \[[@CR121]\].

Third-line treatment {#Sec33}
--------------------

Conventionally, around 5--30% of ITP cases do not respond to corticosteroids and splenectomy. Many different types of treatments have been attempted for such "refractory" ITP cases \[[@CR1], [@CR13]\]. With the repositioning of TPO-RAs and rituximab to second-line treatment in this revised guide, the number of multi-refractory ITP cases that do not respond to these treatments is expected to be considerably limited, and there are no reports that have summarized how effective drugs used as third-line treatment are in such cases. Therefore, the efficacy of drugs shown in this section is mainly for patients unresponsive to corticosteroids, including patients with initial onset of ITP. Furthermore, these reports are all from small cohorts of patients, and there are no drugs for which large-scale studies or RCTs have been implemented since the previous reference guide, so it is essential to note that the evidence levels of these treatments are low.

These limitations noted, the drugs listed below show potential efficacy for patients with multi-refractory ITP, or patients who have no indication for second-line treatment due to complications or other factors. These drugs may be effective as monotherapies, but they may be more effective if used in combination with other drugs, including TPO-RAs \[[@CR132], [@CR133]\].

### Indication {#Sec34}

Each type of second-line treatment is for patients who did not achieve PR or better, or for patients for whom second-line treatment is contraindicated due to complications or other factors. However, before transitioning to third-line treatment, it is preferable to reconfirm the ITP diagnosis, for example by repeated bone marrow examination. One report has indicated that multi-refractory ITP cases are often secondary ITP with chronic lymphocytic leukemia or SLE \[[@CR132]\]. Note that in patients with mild bleeding symptoms, it is preferable to base treatment decisions on the bleeding symptoms, rather than strictly referring to the platelet count, while fully considering the adverse drug reactions associated with each drug.

### Drugs with treatment regimen, efficacy and safety {#Sec35}

Azathioprine (recommendation level: 2C, not covered by Japanese health insurance). Azathioprine is reported to have a 40--60% efficacy rate with oral administration of 1--2 mg/kg/day (maximum dose 150 mg/day) \[[@CR134], [@CR135]\]. Adverse drug reactions include myelosuppression, liver dysfunction, and pancreatitis.Cyclosporine (recommendation level: 2C, not covered by Japanese health insurance). Cyclosporine is reported to have a 30--60% efficacy rate by maintaining a blood concentration trough level of 100--200 ng/mL with two doses of 5--6 mg/kg/day \[[@CR134]\]. There are also reports of small-scale studies that achieved a high degree of efficacy with 3-drug combination therapy with azathioprine and mycophenolate mofetil (MMF), or by combining cyclosporine with high-dose dexamethasone and low-dose rituximab \[[@CR136], [@CR137]\]. Problematic adverse drug reactions include kidney dysfunction and hypertension.Cyclophosphamide (recommendation level: 2C, not covered by Japanese health insurance). Cyclophosphamide has been reported to have a 24--85% efficacy rate with 500--1000 mg/m^2^ intravenous infusion repeated every 3--4 weeks, or 1--2 mg/kg/day oral administration \[[@CR134], [@CR138]\]. Adverse drug reactions include alopecia, myelosuppression, hemorrhagic cystitis, infertility, and secondary primary cancer. It is preferable to avoid administration in young patients who wish to become pregnant.Diaminodiphenyl sulfone (dapsone, 4,4-diaminodiphenylsulphone, DDS. Recommendation level: 2C, not covered by Japanese health insurance). Diaminodiphenyl sulfone is known as a drug used to treat leprosy. The efficacy of this drug in treating ITP has been reported mainly from Europe since the 1990s, but the mechanism of action is unknown. According to a review published in 2013, which summarized eight small-scale prospective and retrospective studies, the efficacy rate is 40--60% and serious adverse drug reactions are reported to occur in ≤ 15% patients \[[@CR139]\]. However, there are also reports that this drug has a lower efficacy rate (10--20%) \[[@CR140], [@CR141]\]. Known adverse drug reactions include hemolysis (DDS syndrome), hematopoietic disorders, and mucocutaneous disorders.Danazol (recommendation level: 2C, not covered by Japanese health insurance). Reports on the efficacy of the testosterone derivative danazol for treating ITP appeared in the literature for more than 30 years \[[@CR142]\]. The normal dose is 200--400 mg/day, but there are also reports of low-dose treatments (50--100 mg/day). Efficacy varies significantly, from 10 to 70% depending upon the report \[[@CR134], [@CR143]\]. A recently reported meta-analysis, which summarized the results of 12 reports and 224 cases, reported the efficacy as 58% (95% CI: 42--72%), and the complete response rate as 29% (19--42%), but many patients were administered 400--800 mg/day \[[@CR144]\]. Adverse drug reactions include liver dysfunction, amenorrhea, thrombosis, hoarseness, hirsutism, and androgenization.Vinca alkaloid (recommendation level: 2C, not covered by Japanese health insurance). The efficacy of vinca alkaloid has been reported since the 1970s. There are various reports on the specific vinca alkaloid used for treatment (vincristine or vinblastine), the administration method (slow venous infusion or bolus), as well as the dose and number of doses. The efficacy varies significantly from 10 to 86% depending on the report \[[@CR134], [@CR145]\]. Normally, this treatment is temporarily effective but does not produce long-term remission. Administration may be considered when attempting to increase the platelet count temporarily in patients non-responsive to IVIG \[[@CR146]\]. Adverse drug reactions include constipation and peripheral neuropathy.Mycophenolate mofetil (MMF) (recommendation level: 2C, not covered by Japanese health insurance). Use of MMF for ITP is mainly reported from Europe, and an efficacy rate of 50--60% has been reported with oral administration of 250--1000 mg × 2 times/day \[[@CR134], [@CR147]--[@CR149]\]. The adverse drug reactions are relatively mild, but gastrointestinal disorders are common.

Treatments in emergencies or surgical procedures {#Sec36}
------------------------------------------------

In patients with life-threatening bleeding associated with profound thrombocytopenia, such as gastrointestinal bleeding or cerebral hemorrhage, and patients who require surgery, it is essential to rapidly increase platelet count to achieve hemostasis. Recommended treatments for such patients are IVIG, methylprednisolone pulse therapy, and platelet transfusion.

### Indication {#Sec37}

Emergency treatment is indicated for patients with a platelet count of ≤ 10,000/μL causing bleeding into a major organ (brain, lung, gastrointestinal tract, urinary system, intraabdominal bleeding), or patients at high risk of such an event. Table [3](#Tab3){ref-type="table"} shows platelet counts necessary for patients who require surgery or invasive treatment.Table 3Recommendation for target platelet counts during invasive procedure or surgery \[[@CR1], [@CR3], [@CR13], [@CR32], [@CR160]--[@CR163]\]Procedure/SurgeryPlatelet count (× 10^9^/L)Dental prophylaxis (descaling, etc.)≥ 20--30Simple extraction≥ 30Complex extraction≥ 50Regional dental block≥ 30Insertion of central venous catheter≥ 20Lumber puncture≥ 50Minor surgery≥ 50Major surgery≥ 80Surgery of the central nervous system≥ 100Splenectomy≥ 50Delivery≥ 50Epidural anesthesia≥ 80

### High-dose intravenous immunoglobulin (IVIG) (recommendation level: 1B) {#Sec38}

#### Treatment regimen {#Sec39}

Administer 400 mg/kg/day of human immunoglobulin intravenously for 5 consecutive days. The platelet count starts to increase about 3 days after starting treatment and tends to peak at an average of 7 days after starting treatment. It steadily declines thereafter, with the platelet count remaining higher than the pretreatment level for 2--3 weeks. In Europe and the US, typically 1000 mg/kg/day is administered for 1--2 days.

#### Efficacy {#Sec40}

A report on the effect of IVIG in 282 ITP patients found that 64% of patients reached a platelet count of ≥ 100,000/μL and 83% increased their platelet count to ≥ 50,000/μL \[[@CR150]\]. A small-scale (*n* = 27) RCT was conducted that compared the effect of different IVIG doses, 400 mg/kg/day × 5 days and 1000 mg/kg/day × 2 days, and found that although the latter dose increased the platelet count more rapidly by about 1 day, the duration of platelet count elevation was shorter \[[@CR151]\]. There are no reliable indicators for predicting IVIG effect.

#### Safety {#Sec41}

This treatment can cause anaphylactic shock, so the patient should be carefully monitored at the initial administration. It rarely causes acute kidney dysfunction or thromboembolism. Headache is relatively common and tends to occur with rapid infusion. Anti-inflammatory analgesics are effective.

### Methylprednisolone pulse therapy (recommendation level: 2B, not covered by Japanese health insurance) {#Sec42}

#### Treatment regimen {#Sec43}

Administer 1 g/day methylprednisolone intravenously for 3 consecutive days. The platelet count starts to increase from about day 3, and an increase in the platelet count is seen in approximately 80% of cases, but in many cases, the increase is temporary, so after pulse therapy, oral prednisolone should be used as maintenance therapy, and the dose tapered thereafter. This treatment can be combined with IVIG and/or platelet transfusion during critical bleeding episodes.

#### Efficacy {#Sec44}

A report on using methylprednisolone pulse therapy for 21 patients with a platelet count of \< 15,000/μL and mucosal bleeding found that 80% of patients were responsive, with their platelet count increasing to ≥ 50,000/μL, taking an average of 4.7 days to reach that level \[[@CR152]\]. A study on 60 patients with a platelet count of ≤ 20,000/μL found that the treatment was effective in 78% of patients and 60% of patients reached a platelet count of ≥ 50,000/μL within 4 days \[[@CR153]\]. An RCT that compared pulse therapy and IVIG therapy found that IVIG was superior in terms of the time required to increase the platelet count to 50,000/μL and the duration of the effect \[[@CR153]\].

#### Safety {#Sec45}

Adverse events seen at early stages of treatment include arrhythmia and hyperglycemia, so ECG monitoring is recommended, and blood sugar measurements should be taken, giving note to these issues from the start of administration. Also be aware of other general corticosteroid adverse drug reactions.

### Platelet transfusion (recommendation level: 2C) {#Sec46}

#### Treatment regimen {#Sec47}

2 \~ 4 × 10^11^ platelets (10--20 units of platelet concentrates) are administered as a single dose. This treatment has the fastest hemostatic effect, but the presence of anti-platelet antibodies leads to shorter survival of the transfused platelets, and an increase in the platelet count occurs is only temporary. Combining platelet transfusion with IVIG is more effective than either alone, so these treatments are often combined in emergencies.

#### Efficacy {#Sec48}

In theory, the platelets transfused into ITP patients are rapidly destroyed by anti-platelet antibodies, so it is not guaranteed that the transfusion can contribute to hemostasis of the bleeding site. However, there are a number of reports of cases in which platelet transfusion alone or in combination with IVIG was clinically effective \[[@CR155]--[@CR158]\].

#### Safety {#Sec49}

Take note of adverse reactions associated with transfusion, including fever, urticaria, and anaphylaxis. Platelet transfusion for ITP does not increase the risk of thrombosis \[[@CR159]\].

In conclusion {#Sec50}
=============

TPO-RAs and rituximab can now be used for refractory ITP, which makes the selection of treatment methods more difficult. This revision of the Reference Guide for the management of adult ITP contains detailed information particularly on the efficacy and adverse drug reactions/complications associated with second-line treatment for corticosteroid resistance. We endeavored to provide a more detailed explanation on individual matters by adding Q&A items to address clinical questions. We hope this new reference guide will be widely utilized to assist in management of adult ITP patients in the medical setting.

The Japanese version of this reference guide was published in *Jpn J Clin Hematol (Rinsho Ketsueki)* 2019 60:877-896.
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